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AAAAccccttttiiiivvvviiiittttiiiieeeessss    wwwwiiiitttthhhh    IIIInnnnssssuuuullllaaaattttoooorrrrssss
    aaaannnndddd    CCCCoooonnnndddduuuuccccttttoooorrrrssss

TTTTEEEEAAAACCCCHHHHEEEERRRR    GGGGUUUUIIIIDDDDEEEE

                        BBBBAAAACCCCKKKKGGGGRRRROOOOUUUUNNNNDDDD    IIIINNNNFFFFOOOORRRRMMMMAAAATTTTIIIIOOOONNNN

Re m e m be r , ga ses in  gene r al  ar e not  good  co nd uct or s of heat .  Ho wever , m ovi ng  ga ses can tr a nsm it  he at  th r ou gh 
co nvect ion .  T h is is th e p r i nci ple  b ehi nd “ t r ap ped  a ir ”  in su lat or s, such a s dou ble  p ane  wi nd ows an d flu ffy swea ter s. 

T h e hum an bo dy is li ke an oven set  a t 9 8.6 o F  ( 37°  C) .  T h e d ig est ion  p r ocess chan ges chem ica l ene r gy t o h eat  e ner gy. 
W h en  th e w ea the r  i s col d a nd  yo u p ut  on  a co at,  th e coa t d oe s n ot wa r m  you . You  wa r m  th e coa t!  An  u nli ned  n ylo n j acket 
ca nn ot insul ate  ve r y we ll;  t hus, t he  bo dy lo ses he at  r a pid ly. But a nyl on ja cke t l in ed wit h mat er i al  th at is an  ef fe cti ve in sul ato r 
wi ll  co nta in  th e h ea t.  A me tal lic- l ooking  t her m al  sur viva l bla nke t r ef lects he at r a dia tio n,  so  a wa r m  bod y und er  th e b lan ke t
r e ta ins it s hea t.

SSSSTTTTAAAANNNNDDDDAAAARRRRDDDDSSSS    AAAADDDDDDDDRRRREEEESSSSSSSSEEEEDDDD

GGGGrrrraaaaddddeeeessss    5555––––8888
Abilities necessary to do scientific inquiry
Understandings about scientific inquiry
Physical Science:    Properties and changes of properties in matter  ;    Transfer of energy
Abilities of technological design
Understandings about science and technology  

GGGGrrrraaaaddddeeeessss    9999––––11112222
Abilities necessary to do scientific inquiry
Understandings about scientific inquiry  
Physical Science:       Interactions of energy and matter
Abilities of technological design
Understandings about science and technology  

HHHHeeeeaaaatttt::::    AAAAnnnn    AAAAggggeeeennnntttt    ooooffff    CCCChhhhaaaannnnggggeeee

It is fascinating to examine common household objects closely.  For example, a
thermos bottle is a  r e al "h eat  ca ge ."  It is a dou bl e w all ed  gl ass cont ain er  wi th a si lve r 
co at ing  on  t he insid e.  Ho w doe s i t insula te  th e l iq uid s i t con tai ns?  Fir st , g lass is a p oo r 
co nd uct or  of  he at.  Seco nd,  i t m ay be  ca lle d a vacu um  bo ttl e because most o f the  ai r 
ha s bee n r em ove d f r o m  b etw ee n t he do ubl e w al ls and  t hat  le aves ver y few  ai r 
m o le cul es to  r e m ove hea t t hr oug h con vectio n cur r en ts. T hir d,  th e sil ver  r e fl ect s h ea t
ba ck so  ve r y li ttl e is lost to r ad ia tio n.

http://www.genesismission.org/educate/scimodule/standard.html#1
http://www.genesismission.org/educate/scimodule/standard.html#2
http://www.genesismission.org/educate/scimodule/standard.html#4
http://www.genesismission.org/educate/scimodule/standard.html#6
http://www.genesismission.org/educate/scimodule/standard.html#7
http://www.genesismission.org/educate/scimodule/standard.html#12
http://www.genesismission.org/educate/scimodule/standard.html#13
http://www.genesismission.org/educate/scimodule/standard.html#16
http://www.genesismission.org/educate/scimodule/standard.html#17
http://www.genesismission.org/educate/scimodule/standard.html#18
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MMMMAAAATTTTEEEERRRRIIIIAAAALLLLSSSS    NNNNEEEEEEEEDDDDEEEEDDDD

A collection of household items that are either insulators or conductors.  (Some may be opened to show how they work.)

A collection of materials that may be used for insulating the pizza packages: newspaper, polystyrene foam in any form,
waxed paper, quilt stuffing, feathers, aluminum foil, wool, cotton, acrylic, nylon, fur, masking tape, cotton balls,
copper, brass, wood, plastic, marshmallows, and so on.
Equipment for experiments, including heat sources (light bulbs work well) and thermometers
Shoeboxes are useful in labs of this type, both as containers and as lab equipment

PPPPRRRROOOOCCCCEEEEDDDDUUUURRRREEEE

At least a week before this activity takes place you will need to begin collecting real world examples of conductors and
insulators.  These can be natural or engineered objects.  Remind students to add to the growing collection.  They
should look especially for food and beverage containers such as foam coolers, bun warmers, and beverage immersion
heaters, and for “people containers” such as mesh T-shirts, puffy coats, and sleeping bags.

On the day before this activity, arrange the samples in two groups, one of insulators and one of conductors.  If possible,
take some apart.  Show the stuffing inside a sleeping bag or down coat.  Saw a thermos bottle in half (or provide an ad
or diagram showing the same thing).

Students will need an opportunity during the first lab period to examine the samples carefully.  Circulate among lab
groups while checking that they are recording their observations.  Encourage students to consider the three methods of
heat transfer.  Remind them that not all insulators and conductors rely solely on a single method.

Remember to use the vocabulary “heat as the energy of moving molecules.”

Say:

1. So m e tim es we  wa nt th e m or e  a cti ve mo lecule s in the  w ar m  ar ea  to  hu r r y u p a nd  bu m p an d j ost le  th e slo wer  m o vi ng
m o le cul es in  th e coo ler  ar ea . T hen  a ll the  m ole cul es wi ll be  m o vin g at the  sam e  sp ee d.  Bu t som eti m e s w e w an t t he
m o r e  active mol ecu le s i n t he  wa r m e r  ar e a t o lea ve th e slow er  m o vin g mol ecu le s i n t he  co ole r  ar e a a lo ne as mu ch as
th ey po ssi bl y can.   We do no t w ant  t he faste r  o nes t o l ose  a ny of th eir  he at  en er g y. 

St ud ent s n ee d t o b e r em ind ed  th at he at is en er g y, no t m a tt er ,  th at  ca n b e add ed or  ta ken  a way fr om  an  ob je ct. 

Co nn ect  th e nee d t o con tr o l the  m o ve m en t o f hea t w it h a  pr ob lem  fr om  th eir  r eal  wo r l d .  . . col d
pi zza d eli ve r y.   T hi s m ay be  m o r e si gni fican t t o t ee nag er s t han  th e dif ficul tie s f aced by th e G ene si s
en gi nee r s. 

Re na m e stu de nt lab  g r ou ps as Re sea r ch a nd De vel opm en t ( R&D )  tea m s hi r ed  to  d o t he
pr el im i nar y stu die s to fin d mat er i al s t hat  m igh t b e sui tab le  fo r  a  f ict ion al  co m pa ny' s new  i nsu lat ed 
pi zza p ackag ing .

St ud ent s sho uld  de si gn exp er im e nts t o d ete r m ine  wh ich m ate r i als ar e goo d con ductor s and  wh ich a r e go od insul ato r s.  U se
ap pr opr iat e que sti on s t o g ui de the m  in the ir  th inkin g a nd to  en cou r a ge the m  to kee p exp er i m e nti ng;  a  la b g r o up tha t can 
or de r  a  li st  of  si x or  seven  m a ter ia ls wit h r espect to the r m al con du cti vit y has de fi nit ely a chi eve d con cep t master y. 
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T h is activit y sets t he sta ge  fo r  t he  fi nal  a cti vit y in thi s mod ule , in whi ch  st ude nt  gr oup s coo per at e a nd sh ar e  in fo r m a tio n to
co m p let e a  constr u ct ion  pr oj ect  r e la ted  to  t he Gen esis missi on.  Be ca use  Pr od uct  De si gn Tea m s wi ll ha ve dif fe r en t
m e m b er s th an  th e R &D  gr oup s,  it  is cr it ica l tha t e ach stud en t p ar t icipa tin g in thi s act ivi ty ke ep  accur at e r eco r d s o f r esult s o f
th e exp er i m e nts. Each stud en t w ill  car r y t he  r e sea r ch a nd de vel opm en t i nfo r m ati on fr om  his o r  h er  R&D g r ou p to his o r  h er 
Pr od uct  De si gn Tea m  for  a fi nal  pr oj ect .

St ud ent s sho uld  th en  co nsi de r  o the r  basic pr ope r ti es of  th e sub sta nces the y ar e  te st ing , f or  exam p le , “ sub st ance X h as a
lo w con ducti ve coe ff ici ent , but  it  stin ks wh en it ge ts hot .”   T his a cti vit y can  en d wit h a  class d iscussio n to sha r e  so m e r e sul ts. 
St ud ent s m ay wa nt to  st ar t  t hin kin g abo ut tr ade - of fs.  Is it  wo r th  u sin g a  g ood  in su lat or  if  it  wi ll  ca use  o bje cti on abl e o do r s
wh en  it  is h eat ed? 

AAAADDDDDDDDIIIITTTTIIIIOOOONNNNAAAALLLL    LLLLEEEEAAAARRRRNNNNIIIINNNNGGGG    OOOOPPPPPPPPOOOORRRRTTTTUUUUNNNNIIIITTTTIIIIEEEESSSS

Examine ads for objects that claim to transmit or insulate better than other materials.  Determine the validity of these
claims.
A commercial currently running on TV (Fall, 1998) doesn't compare the taste of the restaurant's pizza or the abundance
of toppings with any of its competitors. Instead, it promises better pizza because of a better insulated packaging to
keep the pizza hot until it is delivered.  Poll potential pizza purchasers to determine whether the temperature of their
delivered pizza is less, as, or more important than its taste.

RRRREEEESSSSOOOOUUUURRRRCCCCEEEESSSS

SEPUP Module: Plastics In Our Lives, Activity 5: Products and Properties, (1992) The Regents of the University of
California, pp. 65–76.
The activity encourages students to compare the properties and insulating ability of synthetic and natural polymers.

Hackett, J. "Inquiry: Both Means and Ends," (September, 1998) Journal - The Science Teacher, pp. 34–37.
This article uses the Standards to define inquiry methods and outcome.


